Synthesis
Compound 1 was synthesized according to the reported procedure. 1 The ruthenium guest G was synthetized according to previously reported method. 2 In short, a solution of excess NH 4 PF 6 (3.3 g, 20 mmols) in H 2 O (30 ml) was added to a stirred solution of tris-2,2'-bipyridine ruthenium (II) chloride hexahydrate [(bpy) 3 RuCl 2 ·6 H 2 O] (1 g, 1.3 mmols) in water (30 ml). The formed precipitate was separated with the help of celite, and dried in vacuum to give tris-2,2'-bipyridine ruthenium (II) hexafluorophosphate hydrate [(bpy) 3 Ru(PF 6 ) 2 ·3H 2 O] (0.9 g, 74 %).
Mass spectrometry 2.1 ESI-Q-TOF Mass spectrometry
Mass spectrometric experiments were performed with ABSciex QSTAR Elite ESI-Q-TOF mass spectrometer, equipped with an API 200 TurboIonSpray ESI Source from AB Sciex. Nitrogen was used as drying and nebulization gas. The parameters were optimized to get the maximum abundance of ions under study. The measurements and data handling was done with Analyst ® QS 2.0 software. Stock solution of host 1 was prepared with 5 mM concentration in CHCl 3 . From Ru II (bpy) 3 • 2PF 6 • 3H 2 O 1 mM stock was prepared in MeCN. Samples for host measurements were prepared with 20 µM host concentration in acetone. Samples to measure host and guest were prepared with 60 µM host concentration and 6:1 host:guest ratio in 1:1 mixture of acetone and DCM. 
Ion mobility mass spectrometry
Ion mobility mass spectrometry experiments were performed with Waters Synapt G2 and Agilent 6560 Ion mobility Q-TOF mass spectrometers. All CCS values were obtained using nitrogen or helium as drift gas and using stepped field-methods. Samples were prepared with 20 or 60 µM concentration and 6:1 host:guest ratio in 1:1 mixture of acetone and DCM.
Modified Waters Synapt G2 was equipped with a linear drift cell, which was filled with ~2 Torr nitrogen or helium (298K). Samples were ionized with a nanoESI ion source. In-house pulled capillary tips were used with inserted platinum wire for nanoESI. For experiments in N 2 , parameters were optimized as follows: Capillary voltage 1 kV, Cone 60 V and source temperature 30 ºC. For stepped field experiment, drift voltage was varied from 225 to 300 V with 15V increments. For experiments in helium, following parameters were used: Capillary voltage 1.66 kV, Cone 180 V and source temperature 30 ºC. In stepped field experiment drift voltage was varied from 140 to 240 V with 20 V increments. Data was analyzed using MassLynx v4.1 (Waters Corporation, USA) and Microsoft Excel 2016 (Microsoft, USA).
Agilent 6560 IM Q-TOF was equipped with ESI ion source and samples were injected from syringe pump with 5 µl/min flowrate. The drift tube entrance and exit voltages were set as 1674V and 224V, respectively. As a trap filling time 20 000 µs and trap release time 150 µs were used. Gas temperature of 275 ºC, drying gas flow 5 l/min, nebulizer pressure 10 psi and capillary voltage of 5000V were set as source parameters. Before introduction of samples, ES tuning mix (Agilent technologies) was measured as a reference for CCS values and to ensure stabile conditions for CCS determination. 3, 4 For stepped-field measurements, the drift tube entrance voltage was varied from 1074 V to 1674 V with 100 V increments. Data was analyzed using MassHunter IM-MS Browser (Version B08.00, Agilent Technologies, USA).
Theoretical DTM CCS N2 values were calculated with IMoS. 5 Theoretical DTM CCS N2 values were obtained using the trajectory method with diffuse scattering in nitrogen gas. Coordinates for calculations were obtained from DFT-calculated structures optimized at the RI-PBE-D3/def2-SVP level of theory (for DFT calculations see section 4). The number of rotations was 3 with 300000 gas molecules per rotations. Calculations were carried out using experimental parameters (gas, temperature and pressure).
NMR
Samples for 1 H NMR were prepared with 20 mM concentration in CDCl 3 . Spectra were measured in 298K and calibrated using chloroform solvent signal at 7.26 ppm. Diffusion-ordered NMR spectroscopy (DOSY) measurements were performed on a Bruker Avance 400 MHz spectrometer equipped with a Great 1/10 pulsed gradient unit and a direct probe at 298 K. A LED29 pulse sequence (ledbpgp2s) was used for the diffusion experiments with a sine-shape pulsed gradient duration δ (P30) of 1.0−1.2 ms incremented from 0.68 to 32.4 G cm −1 in 16 steps. The pulsed gradient separation Δ (D20) was 100 ms, the spoil gradient (P19) was set to 600−800 µs, and the eddy current delay (D21) was 5 ms. The reported diffusion coefficients were obtained using the T1/T2 relaxation module in TopSpin 3. To confirm that these species correspond to dimer and hexamer, the following control experiments were performed (in CDCl 3 , 298K) with compounds 2 and 3 (in Scheme S1), which are known to form hexameric hydrogen bonded capsules in chloroform solution: a) 1+2 (1:1 ratio, both 20 mM) and b) 1+3 (1:1 ratio, both 20 mM). 1 H and DOSY NMR were measured with the same parameters as mentioned above. Observed diffusion coefficients (in Table S1 ) for 2 and 3 are well in line with signal set h/h` and thus confirm it as hexamer. Calculated diameters also support d and d` to correspond a dimeric capsule 1 and h and h` to hexameric capsule. With the diffusion coefficient known, and assuming a spherical molecule, the hydrodynamic radius r for the molecular species was calculated using the Stokes−Einstein equation
where k b is the Boltzmann constant, T is the temperature, η is the viscosity of the medium, and D is the diffusion coefficient of the particle in the given medium. 
X-Ray crystallography
The experimental and refinement details for 1 6 ·are shown below. Single-crystal X-ray data for 1 6 ·was measured using a Rigaku SuperNova dual-source Oxford diffractometer equipped with an Atlas detector using mirror-monochromated Cu-Kα (λ = 1.54184 Å) radiation. The data collection and reduction for 1 6 were performed using the program CrysAlisPro 6 and Gaussian face index absorption correction method was applied. 6 The structure was solved with direct methods (SHELXS) 7 and refined by full-matrix least squares on F 2 using the OLEX2 software, 8 which utilizes the SHELXL-2015 module. 7
X-Ray Experimental details
Crystal data for 1 6 Figure S4 . Comparison of cavity volumes in hexameric capsules of (a) 1 6 (b) (pyrogallerene) 6 (CCDC Code: CANQAJ) 9 and (c) (C-methylresorcinarene) 6 (CCDC Code: JEZPEM). 10 
DFT calculations
The geometries of 1, G 2+ , 1 2 , 1 6 and [1 6 +G] 2+ were optimized at the RI-PBE-D3/def2-SVP [11] [12] [13] [14] [15] [16] [17] [18] [19] level of theory without symmetry constraints. The starting geometries of 1 2 , 1 6 and [1 6 +G] 2+ were constructed from the minimum structures of 1 and G 2+ as well as using the crystal structure of 1 6 as a guideline. The minimum energy structure of 1 was obtained utilizing a previously attained conformational sampling procedure. 20 To evaluate the interaction energies of studied systems additional singlepoint energy calculations were carried out for the optimized structures at the higher level of theory, namely RI-PBE-D3/def2-TZVP level. [11] [12] [13] [14] [15] [16] [17] [18] [19] Frequency analysis were carried out for 1, G 2+ and 1 2 at the RI-PBE-D3/def2-SVP level to ensure that they correspond to the real minima on the potential energy hypersurface. Due to the size of systems 1 6 and [1 6 +G] 2+ no frequency analyses were carried out for them. The resolution of identity (RI) approximation with the auxiliary SVP/J or TZVP/J Coulomb fitting basis set was used to speed up calculations. [11] [12] [13] The core electrons of Ru were treated using effective core potentials basis set. 18 Dispersion interaction was taken into account in calculations using the DFT-D3 method in combination with the damping function. [16] [17] All calculations were carried out Turbomole 7.3 program package. 21 Figure S5. Optimized structure of 1 6 at the RI-PBE-D3/def2-SVP level. The hydrogen bonds are highlighted with dashed blue line. Color code: H = white; C = grey; N = blue; O = red. 
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